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MIXER WITH PIVOTABLE BOWL 

BACKGROUND OF THE INVENTION 

This application is a continuation-in-part of U.S. Application Serial No. 09/561,828, filed 
April 28, 2000, the contents of which are hereby incorporated by reference. 

The present invention is directed to a bowl that can be pivotally coupled to a mixer, and 
to a mixer system having a pivotable bowl. 

Mixers are used to mix and blend a wide variety of materials. The mixers typically 
include a mixer body having a motor that drives a generally vertically-extending mixing element, 
and a bowl that is located below the mixing element. The bowl receives the materials to be 
mixed and the lower end of the rotatable mixing element therein. The bowl is typically 
detachable from the mixer body to aid in loading and unloading the materials into the bowl, and 
to enable cleaning, repair or replacement of the bowl. 

In most existing mixers, the mixer bowl is vertically movable relative to the body such 
that the bowl can be lowered away from the mixing element. The materials to be mixed can then 
be added to or removed from the bowl while the bowl is in its lowered position. However, even 
after the bowl is lowered, the user may have difficulty in accessing the bowl to add or remove 
materials from the bowl due to the location and orientation of the overhang portion of the mixer 
body relative to the bowl. 

Accordingly, there is a need for a mixer having a bowl that provides convenient access to 
the bowl. 

SUMMARY OF THE INVENTION 
The present invention is a mixer having a bowl that is pivotally coupled to the mixer 
body. The pivotable nature of the bowl enables the bowl to pivot away from the mixer body, 
which provides convenient access to the bowl. The bowl can also be quickly and easily coupled 
to, and uncoupled from, the mixer body. 

In one embodiment, the invention is a pivotable mixer bowl including a bowl body for 
receiving material to be mixed, a first mounting bracket coupled to and extending from an outer 
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surface of the bowl body and having an opening therein, and a second mounting bracket coupled 
to and extending from the outer surface and having an opening therein. The second mounting 
bracket is vertically spaced from the first mounting bracket. The opening of the second mounting 
bracket is generally aligned with the opening of the first mounting bracket to define a pivot axis 
5 of the mixer bowl. The mixer bowl further includes a locking bracket coupled to and extending 
from an outer surface of the bowl body. 

Other objects and advantages of the present invention will be apparent from the following 
description and the accompanying drawings. 

0 
n 

U 1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

% Fig. 1 is a perspective view of one embodiment of the mixer of the present invention; 

Fig. 2 is a perspective view of the bowl, yoke, and part of the mixer body of the mixer of 
Fig. 1 , with the bowl being vertically spaced away from the yoke; 

Fig. 3 is a perspective view of the bowl, yoke, and part of the mixer body of Fig. 2, with 



fU 1 5 the bowl coupled to the yoke and in the loading position; 

M 

p Fig. 4 is a perspective view of the bowl, yoke, and part of the mixer body of Fig. 3, with 

^ the bowl in its closed position; 

Fig. 5 is a perspective view of the bowl, yoke, and part of the mixer body of Fig. 4, with 
the bowl in its use position; 
20 Fig. 6 is a perspective view of a bowl, yoke, and part of mixer body illustrating an 

alternate embodiment of the mixer of the present invention; 

Fig. 7 is a perspective view of a bowl, yoke, and part of a mixer body illustrating a detent 
mechanism; 

Fig. 8 is a front view schematic representation of the mixer of Fig. 1; 
25 Fig. 9 is a perspective view of a bowl, yoke, and part of a mixer body, illustrating another 

detent mechanism, with the bowl in the loading position; 

Fig. 10 is a perspective view of the bowl, yoke, and part of the mixer body of Fig. 9, with 
the bowl in its closed position; 
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Fig. 1 OA is a perspective view of the bowl, yoke, and part of the mixer body of Fig. 10 
illustrating an alternate bracket; 

Fig. 1 1 is a bottom detail view of the bowl, yoke, and part of the mixer body of Fig. 9; 
Fig. 12 is a perspective partial cross section of the locking mechanism of the mixer of 

Fig. 9; 

Fig. 13 is a perspective partial cross section of the mixer of Fig. 9, illustrating the bowl 
switch in its open position; 

Fig. 14 is a perspective partial cross section of the mixer of Fig. 9, illustrating the bowl 
switch in its closed position; 

Fig. 15 is a side cross section of the bowl of Fig. 9, illustrating the bowl switch in its 
closed position; 

Fig. 16 is a block diagram illustrating one embodiment of a control structure architecture 
that may be used to control a mixer; 

Fig. 17 is a top view of the mixer of Fig. 9; 

Fig. 1 8 is a perspective view of another embodiment of a bowl; and 
Fig. 19 is a perspective view of another embodiment of a bowl. 

DETAILED DESCRIPTION 

Fig. 1 illustrates a mixer, generally designated 10, which includes a mixer body 12 having 
a generally vertically-extending main portion 13 and a overhang portion or transmission head 14. 
The mixer body 12 includes a yoke 20 coupled to the main portion 13 of the mixer body 12. The 
yoke 20 is generally semicircular in top view, and is shaped to closely receive a mixer bowl 18 
therein. The yoke 20 is coupled to a vertically movable yoke base 50, and the yoke base 50 is 
vertically movable along a pair of guide rails 52, 54. 

The mixer 10 includes a motor or mixing drive 1 1 housed in the mixer body 12. The 
mixing drive 1 1 is drivingly coupled to an output component 15 (see Fig. 8) to rotate the output 
component about its central axis A. The mixer 10 includes a generally downwardly-extending 
mixing element 16 (such as a dough hook) that is removably connected to the output component 



5 
w 



Attorney Docket No.: 006593-1870 CIP 

15. The mixing element 16 can be any of a wide variety of shapes and can be coupled to the 
output component 15 by a wide variety of attachment mechanisms, such as a bayonet-style 
attachment (not shown) as is well known in the art. The bowl 18 is shaped to be mounted to the 
yoke 20 of the mixer body 12 such that the bowl 18 is closely received in the yoke 20. The bowl 
5 18 includes a bowl body 19 that contains the materials to be mixed (not shown), and a top rim or 
edge 23 that forms a plane C. The bowl 18 includes a central axis B that is generally 
perpendicular to the plane C. The bowl 18 also includes pair of vertically spaced bands 21, each 
band 21 being attached to the bowl body 19, such as by spot welding. 

As shown in Fig. 2, the mixer 10 includes a mounting structure, generally designated 22, 
10 which pivotally couples the bowl 18 to the yoke 20 and mixer body 12. In one embodiment, the 
mounting structure 22 includes a pair of pin arms 28, 30, each pin arm 28, 30 being coupled to 

yj and protruding outwardly from the bowl 18. Each pin arm 28, 30 may be coupled to one of the 

3 

7 bands, 21, such as by welding, and includes a pin 24, 26, extending generally downwardly from 

the pin arm 28, 30. In this embodiment, the mounting structure 22 may further include a pair of 

y 

fy 15 brackets 32, 34 that are mounted (preferably by casting) onto a distal end of the yoke 20, each 

'si 

pj: bracket 32, 34 having a hole 36, 38 formed therein. As shown in Fig. 2, the pins 24, 26 are 
N generally axially aligned with one another, as are the holes 36, 38. 

In order to mount the bowl 18 to the mixer body 12, the bowl 18 is positioned such that 
the pins 24, 26 are aligned with the holes 36, 38 in each bracket 32, 34, as shown in Fig. 2. The 
20 bowl 18 is then lowered such that the pins 24, 26 are received in the corresponding holes 36, 38, 
and the pin arms 28, 30 engage the top surface of the corresponding mounting bracket 32, 34, as 
shown in Fig. 3. Each pin 24, 26 preferably has a tapered tip to guide the pins 24, 26 into the 
mounting brackets 32, 34. After each pin 24, 26 is received in a hole 36, 38, each pin/bracket 
combination forms a hinge about which the bowl 18 can pivot. The bowl 18 is shown in its 
25 loading/unloading position in Fig. 3 wherein the bowl is pivoted (at least slightly) away from the 
mixer body 12 and yoke 20. 

After the bowl 18 is mounted to the mixer body 12, the bowl 18 can then be pivoted from 
its loading/unloading position of Fig. 3, to its closed position, as shown in Fig. 4. When the bowl 
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18 is in the closed position, the bowl 18 is located adjacent to the mixer body 12 and received 
within the yoke 20, and the bowl 18 is aligned such that the mixing element 16 can be received in 
the bowl 18 when the bowl 18 is raised relative to the mixing element 16. Furthermore, when the 
bowl 18 is in the closed position, the central axis B of the bowl 18 is preferably aligned with the 
central axis A of the output component 15, and with the central axis of the mixing element 16. 

In order to move the bowl from its closed position (Fig. 4) to its use position (Fig. 5), the 
yoke 20 is raised vertically by moving the yoke base 50 along the pair of vertically-extending 
guide rails 52, 54. Typically, a bowl up/down drive or hand crank (not shown) is used to raise 
the yoke 20. As the yoke 20 is raised, it also raises the bowl 18 to its use position, as shown in 



s 

O 10 Figs. 1 and 5. When the bowl 18 is in the use position, the lower portion of the mixing element 



y3 16 is received in the bowl 18 such that the mixing element 16 can mix the contents of the bowl 

J3 

Q 18 - 

^ The bowl 18 may include a locking bracket 60 (Figs. 3 and 4) having an opening 64, and 

s 

H= the mixer body 12 may include a generally downwardly-extending locking pin 62. When the 

O 

nj 15 bowl 18 is moved to its use position (Fig. 5), the locking pin 62 may be received in the opening 
^ 64 of the locking bracket 60 to retain the bowl in the use position; that is, the locking pin/locking 
N* bracket combination prevents the bowl 18 from pivoting about the mounting structure 22. 

In another embodiment of the invention, the location of the pins and bracket may be 
reversed. For example, Fig. 6 illustrates a mounting structure 71 for mounting a bowl 72 to the 
20 yoke 20. In this embodiment, the bowl 72 has an outer surface 74 and a pair of brackets 76, 78 
coupled to and extending outwardly from the outer surface 74. Each bracket 76, 78 may be 
coupled (such as by welding) to one of the bands 21 and include a generally circular opening 80 
formed therein. The mounting structure 71 further includes a pair of pins 82, 84 coupled to and 
extending upwardly from the yoke 20. 
25 In order to mount the bowl 72 to the yoke 20, the brackets 76, 78 are aligned and located 

such that the openings 80 can each receive an associated pin 82, 84 therethrough to pivotally 
couple the bowl 72 to the yoke 20. After the bowl 72 is coupled to the yoke 20, the bowl 72 can 
be pivoted into and out of the closed position and utilized in the same manner as the bowl 18 
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described above. Furthermore, it should be understood that the bowl 72 need not necessarily 
include the brackets 76, 78, and that nearly any structure of the bowl can have the openings 80 
formed therein. For example, the bowl 72 may have a lip or other mounting portion (not shown) 
extending wholly or partially around the perimeter of the bowl 72, and the opening or openings 
80 may be located on the lip or other mounting portion. If desired, the lower pin 84 may be 
slightly shorter than the upper pin 82 to aid in loading and unloading the bowl 72 on the yoke 12. 

The mounting structures 22, 71 enable the bowl 18, 72 to be pivoted out from under the 
overhang portion 14 of the mixer body 12 to its loading/unloading position, as shown in Fig. 7. 
While in the loading/unloading position, the bowl 18, 72 provides easy access to the inner cavity 
of the bowl for loading and unloading materials in the bowl. Furthermore, when in the 
loading/unloading position, the handles 66 are pivoted away from the mixer body 12 and located 
in a convenient position for gripping. 

The brackets 32, 34 or 76, 78 preferably provide sufficient support so that the central axis 
B of the bowl 18, 72 is generally not skewed during the pivoting motion of the bowl 18, 72 (i.e., 
pivoting motion of the bowl into and out of the closed position and the loading/unloading 
position). More particularly, the orientation of the central axis B of the bowl 18, 72 relative to 
the mixer body 12 preferably does not generally move during any pivoting motion of the bowl 
18, 72. In other words, although the central axis B may be moved laterally during pivoting 
motion of the bowl, 18, 72 the orientation of the central axis B preferably remains generally 
stationary relative to the mixer body or the axis A or the axis of rotation of the mixing 
component 16. In one embodiment, the central axis B of the bowl 18, 72 preferably is and 
remains generally parallel to the central axis A of the output component 15 and the central axis of 
the mixing component 16 during any pivoting movement of the bowl 18, 72. The output 
component 15 may be or include a planetary gear system. In this case, the central axis A of the 
output component 15 is the central axis about which the planetary gears orbit. 

The bowl 18, 72 preferably pivots in the plane C that is defined by the upper lip or edge 
23 of the bowl 18, 72 during all pivoting motion of the bowl 18, 72, and the plane C remains 
stationary relative to the mixer body 12. This feature ensures that the bowl 18, 72 can be rotated 
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smoothly into and out of the closed position such that the user is not required to lift the bowl 
during any pivoting motion of the bowl 18. The brackets 32, 34, 76, 78 and pins 24, 26, 82, 84 
preferably cooperate to ensure such smooth, planar pivoting of the bowl 18, 72. For example, the 
brackets 32, 34 and 76, 78 are preferably vertically spaced apart from each other by a sufficient 
distance to prevent the bowl 18, 72 from tilting during its pivoting movement. 

Any variety of pins and brackets may be used for mounting the bowl 18 to the mixer body 
12. For example, the pins 24, 26, 82, 84 and associated holes or openings preferably have a 
generally circular, or nearly circular (i.e. hexagonal, elliptical, etc.), cross section, although pins 
Q and openings having other shapes may be used without departing from the scope of the invention. 

o 

y 10 For example, as shown in Figs. 18 and 19, at least one of the brackets 76, 78 may include only a 

"5 partial opening 80' (i.e. an opening that is not fully enclosed). In Fig. 18, the opening 80' is 

y generally semicircular in top view. In Fig. 19, the opening 80' is a nearly complete opening but 
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if b 



includes a slot 81 . Thus, it should be understood that the "openings" of the present invention 
need not necessarily include enclosed openings. 



flj 15 Although each of the bracket 32, 34 (or 76, 78) are illustrated as being attached to the 

SI 

q bowl 18, 72, only one of the brackets 32, 34 (or one of the brackets 76, 78) need to be coupled to 
the bowl 18, 72. When only one of the brackets 32, 34 (or one of the bracket 76, 78) is coupled 
to the bowl, the other bracket may be coupled to the bracket that is coupled to the bowl. For 
example, with reference to Fig. 6, only the upper bracket 76 may be coupled to the bowl, and the 
20 lower bracket 78 may be coupled to a generally vertically-extending coupling member (not 
shown) that is located outside of the yoke 20 and coupled to the upper bracket 76. In this 
manner, the upper bracket 76, lower bracket 78, and coupling member may form a generally "C" 
shape in side view. 

Furthermore, the bowl 18, 72 may be a two-piece bowl. For example, the bowl may 
25 include a first part which is an annular collar that includes the associated brackets 32, 34, 76, 78 
located thereon. The first part of the bowl may be a collar similar to one of the rings 21, but the 
collar may be thick enough to support at least two of the vertically- spaced brackets 32, 34, 76, 
78. In this case, collar can be pivotally coupled to the yoke, 20, and the second part of the bowl 
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18, 72 may be a bowl body that has a smooth outer surface that can slip into, or be lifted out of, 
the collar. 

The mixer 10 may include a detent mechanism to maintain the bowl 18, 72 in its closed 
position while the bowl 18, 72 is raised and lowered, or during mixing operations. For example, 
Fig. 3 illustrates one detent mechanism, generally designated 40, that may be used to maintain 
the bowl 18 in its closed position (the detent mechanism 40 may also of course be used with the 
bowl 72 or any other bowl used with the mixer). In this embodiment, the detent mechanism 40 is 
preferably located on an opposed side of the bowl 18 relative to the mounting structure 22. In the 
illustrated embodiment, the detent mechanism 40 includes a relatively soft, deformable washer 
yj 10 42 mounted on the yoke 20 and having a central opening 44 formed therein. The detent 
jjj mechanism 40 also includes a forwardly extending peg 46 mounted on the bowl 18. The opening 

bj 44 in the washer 42 is slightly smaller than the largest portion of the peg 46, such that when the 

n 

bowl 1 8 is moved to its closed position, the peg 46 is forced into the washer 42, which retains the 

^ peg 46 therein by an interference fit. In this manner, the detent mechanism 40 helps to maintain 

Q 

ry 15 the bowl 18 in the closed position. 

M 

p An alternate embodiment of the detent mechanism 40 f is shown in Fig. 7. Again, 

fr* although Fig. 7 illustrates the detent mechanism or guide 40* in conjunction with the bowl 1 8, the 
detent mechanism 40' may be used with the bowl 72 or any other bowl used with the mixer. In 
this embodiment, the peg 46 is mounted onto a washer 47, and the yoke 20 has a recess 49 
20 shaped to receive the washer 47 therein. In this manner the bottom surface of the recess 49 may 
support some of the weight of the bowl 18 when the bowl 18 is in the closed position, and 
therefore the yoke 20 can help to support the weight of the bowl 18 when the washer 47 is 
received in the recess 49. 

The portion of the detent mechanisms 40, 40 ? located on the bowl 18 can be located on 
25 nearly any surface of the bowl 18 that can engage a corresponding part located on the mixer body 
12. Preferably, the portion of the detent mechanisms 40, 40* located on the bowl 18 are located 
on a portion of the bowl 18 that is located adjacent the yoke 20 when the bowl 18 is in the closed 
position. Furthermore, the orientation of various components of the detent mechanisms 40, 40' 
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can be reversed. For example, the peg 46 of the detent mechanism 40 may be located on the 
mixer body 12 and the washer 42 may be located on the bowl 18. Similarly, the locking bracket 
60 may be located on the bowl 18 and the locking pin 62 may be located on the mixer body 12. 

Figs. 9-12 illustrate yet another detent mechanism 104 that may be used with the mixer of 
the present invention. Figs. 9-12 illustrate the detent mechanism 104 used with a bowl 102, 
although the detent mechanism 104 can be used with the bowls 18, 72 shown and described 
earlier, or nearly any other bowl used with the mixer. The bowl 102 of Figs. 9-12 is similar to 
the bowl 72 of Fig. 6 in that the bowl 102 has brackets 76, 78 (not shown in Figs. 9-12) with 

Q openings 80 therein, and the yoke 20 has upwardly-extending pins 82, 84 (not shown in Figs. 9- 

Q 

m 10 12) similar to the yoke 20 shown in Fig. 6. The detent mechanism 104 includes a locking bracket 

106 coupled to an outer surface 108 of the bowl 102, the locking bracket 106 including a 
kl generally circular opening 109 therein. The yoke 20 may have a generally hemispherically- 

o 

B shaped stainless steel pad 120 located thereon. The detent mechanism 104 includes a pivotable 

^ lock handle 110, which includes a gripping portion 107. 

fU 15 As shown in Fig. 12, the lock handle 1 10 is rotationally coupled to a cam 1 12 via a pin 

SI 

p (not shown) passed through aligned openings 111 formed in both the handle 110 and cam 112. 

^ The cam 1 12 is in turn rotationally coupled to a locking pin 1 14 via a drive pin 113. The locking 
pin 1 14 is generally vertically oriented, and includes a generally hemispherical tip 117 received 
in the pad 120. The lock handle 110, cam 112 and locking pin 1 14 are rotationally coupled 
20 together such that the lock handle 1 10 can be pivoted to cause the locking pin 1 14 to be moved 
vertically. For example, Fig. 9 illustrates the detent mechanism 104 in its unlocked position 
wherein the locking pin 1 14 is flush with, or recessed below, the pad 120. When the lock handle 
1 10 is rotated in the direction of arrow D of Fig. 9, the cam 1 12 is rotated in the direction of 
arrow D and the locking pin 1 14 is moved vertically upwardly such that the locking pin 1 14 
25 protrudes above the pad 120 (see Figs. 10 and 10A wherein the lock handle 110 has been rotated 
about 270°). Conversely, the lock handle 110 can be rotated in the direction of arrow E of Figs. 
10 and 10A to move the locking pin 1 14 vertically downwardly such that the locking pin 1 14 is 
flush with or recessed below the pad 120. 
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In this manner, when the bowl 102 is in its closed position as shown in Fig. 10, the lock 
handle 110 can be rotated such that the tip 117 of the locking pin 114 protrudes above the pad 
120 and is received in the opening 109 of the locking bracket 106 to maintain the bowl 102 in its 
closed position. When it is desired to release the detent mechanism 104 and move the bowl 102 
5 out of the closed position, the handle 1 10 is rotated in the direction of arrow E to retract the 
locking pin 114. In this manner, the locking pin 114 effectively operates as a retractable 
mounting pin. The locking pin 114 could also be maintained in the extended position by friction, 
an over-center mechanism, or another detent or other similar means. Of course, a wide variety of 
□ other detent mechanisms may be used to maintain the bowls 1 8, 72, 102 in the closed position 

a 

y 10 without departing from the scope of the invention, including a variety of latches, hooks, 
*G interengaging geometries, clasps, clips, frictionally engaging surfaces, magnets and the like. For 
y example, the bowl may include an outwardly-extending protrusion, and the yoke may include a 
recess that is shaped to receive the protrusion therein. In this manner, in order to move the bowl 



Hj into its closed position, the bowl may be lifted slightly upwardly and pivoted into the closed 

fU 15 position such that the protrusion is located over the recess. The bowl can then be lowered such 

SI 

m that the protrusion is received in the recess to maintain the bowl in the closed position. . 

Although the bracket 106 preferably includes an opening 109 located therein such that the 
bowl 102 is blocked from pivoting in both directions, the bracket 106 need not include an 
opening 109 located therein as shown in Fig. 10A. In this case, the bracket 106 is located behind 
20 the locking pin 114, and the bracket 106 has an engagement surface 103 which engages the 

locking pin 114 and prevents the bowl 102 from pivoting away from the closed position. Thus, 
the bowl 1 02 can include nearly any protrusion, bracket, pin, or the like that can be located 
behind the locking pin 1 14 when the locking pin 1 14 is in its extended position. Furthermore, 
instead of including a hole or opening, the bracket 106 may include an indentation that receives 
25 the pin therein. The bracket 106 may also include a partial opening similar to the openings 80' 
shown in Figs. 18 and 19. 

As illustrated in Figs. 13-15, the mixer of the present invention may also include a sensor, 
generally designated 130, to detect when the bowl 18, 72, 102 is in its closed position. In the 
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illustrated embodiment, the sensor 130 includes a spring loaded plunger 132 that is received in a 
slot 133 of the mixer body 12. The inner end 134 of the plunger 132 is coupled to a generally 
vertically-extending switch plate 137. The plunger 132 and switch plate 137 together form an 
actuating assembly 139. The sensor 130 also includes a limit switch 136 having a trigger 141 
5 coupled to the mixer body 12. The sensor 130 includes a spring 140 located about the plunger 
132 to bias the plunger 132 away from the mixer body 12 and toward the bowl 18, 72, 102. In 
this manner, in the absence of outside forces the switch plate 137 is spaced away from the trigger 
141. 

O The bowl 18, 72, 102 may include a lug or protrusion 144 located on an outer surface of 

o 

y 10 the bowl and extending generally outwardly therefrom. As shown in Figs. 14 and 15, the 

Jp protrusion 144 is shaped to engage the plunger 132 and move the plunger 132 inwardly (thereby 

Ld compressing the spring 140) when the bowl 18, 72, 102 is located in the closed position. When 

o 

the protrusion 144 engages the plunger 132 and moves the plunger 132 inwardly, the switch plate 
137 is pressed into contact with the trigger 141 of the limit switch 136, thereby triggering the 
HI 15 limit switch 136. The limit switch 136 can then send a signal to a central controller, processor or 
P CPU of the mixer to indicate that the bowl 18, 72, 102 is in the closed position. In one 

^ embodiment, the bowl 18, 72, 102 and/or plunger 132 may include a disengagement feature such 
that the protrusion 144 engages and pulls the plunger 132 outwardly when the bowl 18, 72, 102 is 
pivoted away from its closed position. The disengagement feature may includes various inter 
20 engaging geometries, rotating cams and the like. 

Once the bowl 18, 72, 102 is in its closed position and the limit switch 136 is triggered, 
the bowl may be raised into the operating position and the contents of the bowl may be mixed by 
the mixing element 16. The switch plate 137 is coupled to the yoke 20 and therefore moves 
vertically with the yoke 20 and bowl 18, 72, 102 as the yoke 20 is moved. Thus, the switch plate 
25 137 may be a relatively long, vertically extending strip that slides over the trigger 141 as the yoke 
20 is raised so that the switch plate 137 can thereby maintain the limit switch 136 in its closed or 
triggered state. Thus, the switch plate 137 is preferably long enough such that at least part of the 
switch plate 137 is located over the trigger 141 for the entire vertical range of motion of the yoke 
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20. 

If desired, the spring 140 may be sufficiently stiff such that the bowl 18, 72, 102 cannot 
remain in the closed position without activating the detent mechanism 104. In other words, the 
spring 140 may cause the bowl 102 to pivot out of the closed position unless the detent 
5 mechanism 104 is activated to lock the bowl 18, 72, 102 in the closed position. In this manner, 
the ejection of the bowl 18, 72, 102 out of the closed position by the spring 140 can serve as a 
reminder to the operator to activate the detent mechanism 104. Of course, the mixer may have 
another spring or other structure besides the spring 140 to eject the bowl out of the closed 



™ panel 172, which can be operated by a user to input the desired rotational speed of the mixing 
element 16, the duration of mixing, etc. The control circuit 170 is also coupled to the mixing 

O 

ftj 15 drive 1 1 to control the rotation of the output component 15 and mixing element 16. The mixer 
q may also include a bowl up/down switch 176 that can be actuated by an operator to trigger a 

bowl up/down drive 178 to raise and/or lower the yoke and bowl. The bowl up/down switch 176 
is coupled to the control circuit 170 and to the bowl up/down drive 178 which drives the vertical 
movement of the bowl and yoke. The bowl up/down drive 178 is also coupled to the control 
20 circuit 170. The control circuit 170 is also connected to an annunciator 180, such as a buzzer, 
that can be activated upon the occurrence of certain events. 

The control structure of Fig. 16 may be used to ensure that the switch 136 must be closed 
before the bowl up/down drive 178 and the mixing drive 1 1 are activated. More particularly, if 
the switch 136 is not closed, the control circuit 170 may disable the mixing drive 11, bowl 
25 up/down drive 178 and/or the bowl up/down switch 176. Alternately, if the switch 136 is not 
v closed, the up/down drive 178 may be controlled such that the bowl can be lowered but cannot be 
raised. Similarly, if the switch 136 becomes opened during lifting or mixing operations, the 
control circuit 170 may disable the mixing drive 11, bowl up/down drive 178 and/or the bowl 
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position. 



Fig. 16 illustrates a block diagram of a control structure that may be used in association 
with the sensor 130 to control mixer operations. The limit switch or lock switch 136 is 
preferably coupled to a control circuit 170. The control circuit 170 is coupled to a user input 
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up/down switch 176 to stop any lifting or mixing operations. If the sensor 130 becomes opened 
during mixing operations, besides disabling the mixing drive 1 1, the control circuit may trigger 
the annunciator 180 to attract the attention of the operator. 

The location and orientation of the various components of the bowl 102 may be varied to 
conform the bowl to various mixers. However, Fig. 17 illustrates one embodiment of the bowl 
102. In the illustrated embodiment, the handles 66 are about 180 degrees apart from each other. 
Similarly, the locking bracket 106 and the mounting brackets 76, 78 are about 180 degrees apart 
from each other. The mounting brackets 76, 78 are spaced about 30 degrees from the adjacent 
handle 66, and the protrusion 144 is spaced about 90 degrees from the locking brackets 76, 78 
and locking bracket 106. 

Having described the invention in detail and by reference to the preferred embodiments, it 
will be apparent that modifications and variations thereof are possible without departing from the 
scope of the invention. 

What is claimed is: 
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